22	HYDRAULICS
Cippoletti Weir. — If the sides of a weir having two end contractions b<
inclined outwards at an angle 6 with the vertical (fig. 13), the value of E
in the formula Q = Kfcffi is sensibly independent of the head if 9 is suet
that the side slope is i horizontal to 4 vertical. Such a weir is called £
.	Cippoletti weir. The discharge is given
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\ _ A   by
*	7I	Q = 3-37 «H« c.f.3.
if the velocity of flow in the approach
channel is negligible, and by
Q = 3-37 »{(H + *)» - (A)»} c.f.s.,
as in the Francis formula, when the
•   	j	velocity  of  approach  is  taken  into
1	account.
Fig. 13.—Cippoletti Weir	Broad-crested Weirs.—Experiments
indicate that if the width of the crest
of a sharp-edged weir is less than about '33H, the nappe will spring clear
of the crest. Weirs with wider crests, in which the nappe 'adheres to the
crest, are termed broad-crested weirs. Expressing the discharge over such
Q = 1
values of K' have been determined experimentally for a very large numbei
of weir sections.*
!!	Precautions to be adopted in Weir Gaugings. — The standard
\	sharp-edged weir having a free discharge, or, for small quantities, the right-
%	angled triangular notch, are the only types for which the coefficients have
been determined with sufficient accuracy to admit of use for accurate measure-
•/	ment of flow without previous calibration.
i	For accurate measurement the following are essentials:
|; I	i. Sharp-edged weir sill, fixed so as to be incapable of vibration, having
p	its face vertical and perpendicular to the direction of the stream, and, if
|	rectangular, having its sill horizontal.
Y	2. Clear discharge into air, with no adherence of the vein to the weir face.
I	3. Weir long in proportion to its depth, i.e. b > ^H.
i;	4. H small in comparison with the depth of the approach channel, and
|i	sectional area of vein (iH) not greater than one-sixth that of this channel.
5. Suitable channel of approach.   This should be as long and of as
uniform section as possible so as to allow of the motion becoming steady
before  reaching the weir.   The  length should, if possible, exceed 3oH,
this ratio being increased where the length of weir is largely in excess of 3H.
:	6. Accurate determination of the head H.   For accurate work the surface-
level should not be taken in the stream itself, but in a stilling box or pit
from 1 8 in. to 2 ft. square communicating with the stream through a pipe
* Hydraulics (Gibson), Constable & Co., London, 1912, p. 163.

